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(54) GLASS COMPOSITION AND GLASS SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a glass substrate which has high mechanical strength although it is not 
subjected to tempering treatment, a coefficient of linear thermal expansion nearly equal to that of a member for 
a motor, and high fracture toughness, and from which little alkali is eluted; and to provide a glass composition 
used for the same. 

SOLUTION: The glass composition contains glass components comprising, by weight, 45-75% Si02, 1-20% 
AI203, 0-8% B203, 65-90% of Si02+AI203+B203, 7-20% in total of R20 (wherein, R is Li.Na or K), and satisfies 
following formulae: Li20/Na20 >1, and 0.35<Li2O/(Li2O+Na2O + K2O)<0.8. 
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[fi? ?*#f&] I§%T', Si0 2 : 4 5-7 5%, A1 2 0 3 : 1-20%, B 2 0 3 ■ 
0-8% ( ft fZ L , -t? D * ) , S 10 2 + A 1 2 0 3 + B 2 O g : 65-90%. R 
2 U (R= L 1 , N a. K) O&M : 7-2 0%(0§^7^i»^^l, 
I. I 2 0 / N a 2 0 > 1 

o; 35<Li 2 0/(Li ? 0+Na 2 0+R z O)<0. 8 
[8-KI3} *U 
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S 1 0 2 : 4 5 - 75%. 

Al 2 O 3 :l^20%. 

B 2 0 3 : 0 -8% (fc/£L, -tfnfc^t?) . 

SI0 Z +A 1 2 0 3 +B 2 0 3 :6 5 -90%, 

R 2 0 (R=L1, Na, K) O^|:7-20%, 

<D& # v X fiSa-fc^C b , 

Ll 2 0/Na 2 O^I 10 
0. 35<Li 2 O/(Li 2 O + Na 2 0 + K 2 0) <0. 8 

R ' O ( R ' =Mg, C a , S r , B a , Zn) tD^I: 0-i 2% ( ft: /£ L ♦ -S * *r 3* 
if) , 

Ti0 2 +Zr0 2 +Ln x O s : 0 . 5-15%. 

(fcfc L n , O, tt^V^ -/-f K tfY j O . . N b 2 O 5 , Ta 2 O s 

cia*ig4] 

3£<fcffilS**7 5Ci:4<, JtWtt* (E/p) # 3 3 tt_t. tf*y*-XWfl£HvA< 50 0. 
- 7 0 0 , r;^'Jj8iiliA^2. 5^yff-f^Sft0 3 5 0 ppbttT, MM 

[ 0 0 0 1 ] 
1 0 0 0 2 ] 

[ 0 0 0 3 ] 

tt:*afl:*r* xitet'ii, Httft-r* y^ii^^n r> > zrc* *>&&'&<o&tu 
i # * w « t? * a « a # * # -t & te < ^ • s te tt * > tt * « * «> a « 

£ * 35: if © ffl £ o fc e 
[ 0 0 0 4 ] 
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|fBI 2 0 0 i- 1 9 4 6 6 f^i C<f#friS^<Ol5@, » 1 5) 
[ 0 0 0 6] 

[ 0 0 0 7 ] 

*Jg|lcJ:nif, Sl0 2 :4 5 - 7 5 %, A 1 2 O 3 : 1 ~2 0 X, B z O 

3 :o-8X(fc^L. -lfa*«tr), S I 0 2 + A 1 2 O s + B 2 0 3 : 6 5 - 9 0 % 

R 2 0 CR = L i, N a . K) £Qi£M : 7-20%. 0&#^X&#*^L, 
L i 2 O / N a 2 O > 1 

0, 35<Ll 2 0/(Li 2 0 4-Na z O + K 2 0) <0. 8 20 
[ 0 0 0 8] 

P¥Jtt^^_h^^Sfa^^^±^. »H*tt«)aSc»0«jS^6. R O ( R -Mg. Ca. S 
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[0010] 
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[001 1 ] 
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| 5e iftii^-XRSHvli, e-y *-*tt*Klfc«*rfflv>flr« 1 0 0 g , " ft flf#M 
1 5 s e c©*fl=TlcT»J£Lfc«-efc*. 7;1/*'Ji6dJ*Att* lf{t-b % ) ^i^t'SI^ 

*50ml+fc24h»atbfc*, 1C P5?^^^^ffiSiT^tsaffi«:^«t L K to t 
"fe « T * * o lft«»?T7il*y*taittLi, N a . K » Hi fi © T' £ * ft *3 , 3* 

^a»5S«S««B«rffl^r» ^S: Sg, <g & 9fc 0 : Z5-1O01, ^ E SI & : 5 
■C / m i nO^ffT'UHlfclT^So 
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£fc«tt«tt«Kctt, tf ■> HI V*T , «« 5 0 0 g, M^^^ti 5 s 

er<0*ttTtcTe^ * - * S * K T EE £ * "3 T 12 * ft* & V W t (H2*#H) . 
K c = 0 . 018 (E/H V) ,/2 ( P / C 3 ' 2 ) = 0 . 0 2 6 E ,/2 P 1/2 a 
/ C 3 2 50 
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[0015] ^ 
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[00 1 8 ] 
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[0019] ■ 
£ ft , L I 2 O / N a 2 OiMlUT'feUHIgT^So L i 2 0 / N a 2 0 *M * 
M T * 4: + # ft tt « * * f> *=> ft ft ^ * * • * & * c - ,iB 7;P*yftWttft:%iR 

i - O(D9l^«0. 3 5- 0. 8 ©160 t t 5 C i: t ISt'fe 5o !. i z 
O^ttEttft^O. 35ttTt**L +»ftit»tt** T »6ftft < ft 5 fc*t£iBtttt* 
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£ . *%8BfO#^X*§tfc*i3T'<i> MgCK C a O , SrO. B a O . ZnO<D#7Xfi£ 
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tci'glii'&5:&#'t£#J^ : &^**"So * 5 r 0 ^ B a ° fc tt^&883§&&£* * < * £ 

[ 0 0 2 1 ] 

*£fc.*2*^<^;tf^Xl§fiS^T*&, Tl0 2l Z r O 2 , Ln x O y ©:tf7Xi£#<Dl 

si £ /c« 2 m vi±<o&j£&z&&k x t> t zK&mz&z t> t i o 2 t* x 

3fi*»HfcU. M&*to±-£#* + SfcZr0 2 

. £43, CO L n x O, W: ^ V * y >T KAKKftM&Cf Y 2 O,, Nb 2 O 5 . T a 2 O 20 

tT(i, L n z O 3 * L n O * 5 . L n H T IU a , Ce, Er. Pr, 

Nd. Pm, Sm. E u , Cd. Tbs D y . Ho. Tm, Yb, L u^Htf^lf^n^ 
. CUT (TiO 2 +Zr0 2 +Ln x O y ) 0 . 5%*»Ttt#5X<D*3a*fcBUc 

[ 0 0 2 2 ] 

S ttttt. Sb 2 O 3 ft^»«S»J*2%WT<0«iWT«4aLTt«kL> 

[ 0 0 2 3 ] 

^tc^fg^o^^^S^fc T g* 0£ "T £ . * & m <D # y X 3 « o * * * .8? t» l* ffi IS /f ^ 
X&j£^*ffi^T3!iiiLfcC£t;:££o #^XgfcOSm# li£<x c n £ 

ft. fttttt. fli&&> jfcflEfctoS'ffcttffl WS*>IM*fc»Bb. + br 

S^II^i:t5c Ctl^fflitf 1 . 3 0 0 - 1. 5 5 0 •Ctcta^;* nftl^liP^OSi^ 

V m m £ tl tc fg . * » & , 7JU*U©'>ft<fcfelO©ttTife»SnTftflW&#^XS 
[ 0 0 2 4 ] 

& R a £ 1 nmWTtL, floBti^Ii^^SffiffiS R a ' *SB5ffiiERaO]. 5 fi& U 

t± , GJ®fc:£0^@&JtR a£l n m W T *C "f * il fc 14 *F ffe T fc S . *Oft»IIlCfe 50 
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aafb-r % c t fc * » asms r a • *iiii«cawfiR30i. 5 

to 0 2 51 

tfT> + »t49. HDDt«*Kn»*5ff**tt*». H D D 9# £ 0»effl»*>6 
[ 0 0 2 6 ] 

K^-X«IHvli 5 00-7 0 0 ©MSHtf »£ bV. tf**-XfflBEHvft»5 OOf 
Dt^f^t, JR?S{c J: 5®S J f , Slil8l'?'P®Sffi* , S C •¥> "f < * 5i -tf. K v * - 
XRSHv««7 0 0 iH*SVk, *5^I*Oii*It*''^«»» 1 '-l , «TU. 

■ BIA#S5'0ppbi!lf^£. *5Xl8*1llfiE»ffl**tUtfflPft*6lc. 
t 5 fr6-e«5. iDtfJ H>7 ;V*y»aifiAH;3 2 0 p p bUTT-fc*. 
MMVaftKatt 60X 1 0 - 7 ~90X 1 0" 1 / tOlBWU', **fil*3B«fc« 

©«a*s«oa»i=i sas(4Boxi/<cs4L. e»o«***#-p*a< 

T**. 0»*Ut>TISffltt62X 1 O 7 /tT»5, b^ 

±»ffl«8 8X 1 0 ~ 7 / *C T? * S . 
[ 0 0 2 9 ] 

&tg«H14fI K c tt 0 . 8 0i9**i , o4 , !fS bn. .*9AWtS»««IS»/fl«(*i: UT 

»K*»*V*lSl!:tenTtot»*6n*BaftirfcJ:9 x K«fc o W fttfife 15 * 

CJB^T ««*««***«* *+<*f. »I*(9S!)*'*t<fiTt6. Ktaiffl14ffl K c 40 
<aX 0 *? * L^TIBIBtt 0 . B5tt'*i 
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*«W<D*f5X»*tt. *©**«fcHStt*<3. 5. 2. 5, 1 . 8-f:/*-. S V* 
li^ftUTfflWf^ntScHT*^ Sftf(0|Slt2mmf imra. 0. 63 
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[ 0 0 3 1 ] 
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